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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including tine fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1 .1 14. Applicant's submission filed on 18 
September 2008 has been entered. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 21, 23, 31, 33-35, 36, 38 and 40 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Takashi, Kaneyama and Koide. 

4. Regarding claims 21 and 31, Takashi discloses in the abstract figure a nitride 
semiconductor LED, comprising: a substrate (1); a buffer layer (2, 3 and first layers of 
item 30) formed on the substrate, wherein the buffer layer has a triple-structured lll-V 
nitride semiconductor film laminated (1|51-56); an undoped GaN layer (4) on the buffer 
layer; AIGaN/GaN short period superlattice layers (40 and 50, may be AIGaN/GaN as 
described in 1|1 1 ) formed on the undoped GaN layer (4) in a sandwich structure of 
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upper and lower layers having an undoped GaN layer (5) interposed therebetween; a 
first electrode layer of an n+ GaN layer (6, 7 contact layers are highly doped for 
conductivity) formed above and in direct contact with the upper SPS layer; an n type 
GaN based layer (9, clad layer) formed on the first electrode layer and containing a low 
concentration of dopants (clad layers doped lower for bandgap); an active layer (11) 
formed on the n type GaN based layer; and a second electrode layer (15) of p-GaN 
layer formed on the active layer. 

5. Takashi does not specify wherein the buffer layer (2, 3 and 30) has a triple- 
structured AlylnxGa(i.x-y)N/lnxGai-xN/GaN laminated where 0<x<1, O^y^l. Instead 
Takashi discloses that the triple layer structure is AIGaN/GaN/lnGaN. However, 
Kaneyama teaches that it is well known that lll-V nitride materials used for buffer layers 
follow the general formula: AlxlnyGa(i-x-y)N, which includes the quaternary, ternary, and 
binary alloys of Al, In, Ga, and N (col 2 In 20-26). It would have been obvious to one of 
ordinary skill in the art at the time of the invention to use the teachings of Kaneyama on 
the device of Takashi since a buffer layer comprising a quaternary lll-V material formed 
of Al, In, Ga, and N (AllnGaN) is a suitable alternative for the AIGaN layer as disclosed 
by Takashi. One of ordinary skill in the art would have been motivated to look to 
analogous art teaching alternative buffer materials, and art recognized suitability for an 
intended purpose has been recognized to be motivation to combine. MPEP 2144.07. 

6. Takashi also does not specify wherein the n type GaN based layer (9) is a 
current leakage prevention layer. Koide teaches that the dopant concentration of the n- 
GaN clad layer is approximately 1x10^^/cm^ (1f48). It would have been obvious to one of 
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ordinary skill in the art at the time of the invention to use these values since these 
values are well known in the art. The low dopant concentration is known and improves 
the band gap of the n- GaN clad layer (e.g. Hatano col 8 In 20 describes dopant 
relationship to resistance in LEDs). The dopant concentration of the clad layer has lower 
conductivity and will therefore function as a current leakage prevention layer. 

7. Regarding claim 23, Takashi discloses the LED of claim 21 , further comprising 
an undoped GaN layer (4) on the GaN based buffer layer (2, 3 and 30), wherein the first 
GaN based layer (6) is n type and the second GaN based layer (15) is p type. 

8. Regarding claims 35-36 and 38, Takashi discloses a fabrication method of a 
nitride semiconductor LED, comprising: forming a buffer layer (1|51, item 2, 3 and 30) on 
a substrate; forming an undoped GaN layer (4) on the buffer layer; forming AlyGai.yN/ 
GaN short period superlattice layers (40, 50) on the buffer layer in a sandwich structure 
of upper and lower layers having an undoped GaN layer (5) interposed therebetween 
(1154); forming a first n type GaN based layer (6, 7) above and in direct contact with the 
upper SPS layer; forming an n type GaN based layer (9) containing a low concentration 
of dopants between the first GaN based layer of a n+ GaN layer (7) and the active layer; 
forming an active layer (1|84, item 1 1 ) on the first GaN based layer; and forming a 
second GaN based layer (15) of a p-GaN layer on the active layer (1186). 

9. Takashi does not specify wherein the buffer layer (2, 3 and 30) has a triple- 
structured AlylnxGa(i-x-y)N/lnxGai-xN/GaN laminated where 0<x<1, 0<y<1. Instead 
Takashi discloses that the triple layer structure is AIGaN/GaN/lnGaN. However, 
Kaneyama teaches that it is well known that materials used for buffer layers follow the 
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general formula: AlxlnyGa(i-x-y)N, which includes the quaternary, ternary, and binary 
alloys of Al, In, Ga, and N (ALInGaN, col 2 In 20-26). It would have been obvious to one 
of ordinary skill in the art at the time of the invention to use the teachings of Kaneyama 
on the device of Takashi since a buffer layer of AllnGaN a suitable alternative for the 
AIGaN layer as disclosed by Takashi. One of ordinary skill in the art would have been 
motivated to look to analogous art teaching alternative buffer materials, and art 
recognized suitability for an intended purpose has been recognized to be motivation to 
combine. MPEP 2144.07. 

1 0. Takashi also does not specify wherein the n type GaN based layer (9) is a 
current leakage prevention layer. Koide teaches that the dopant concentration of the n- 
GaN clad layer is approximately IxlO^^/cm^ (1148). It would have been obvious to one of 
ordinary skill in the art at the time of the invention to use these values since these 
values are well known in the art. The low dopant concentration is known and improves 
the band gap of the n- GaN clad layer (e.g. Hatano col 8 In 20 describes dopant 
relationship to resistance in LEDs). The dopant concentration of the clad layer has lower 
conductivity and will therefore function as a current leakage prevention layer. 

1 1 . Regarding claims 33, 34 and 40, Koide teaches that the dopant concentration of 
the n+ GaN contact layer in an LED is more than IxlO^^/cm^ (1|48) and the dopant 
concentration of the n-GaN clad layer is approximately 1x10^''/cm^(1|48). 
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12. Claims 24-29 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Takashi, Koike and Koide. 

13. Regarding claims 24 and 27, Takashi discloses in the abstract figure a nitride 
semiconductor LED, comprising: a substrate (1); a buffer layer (2, 3 and 30) formed on 
the substrate; an undoped GaN layer (4) on the buffer layer; AIGaN/GaN short period 
superlattice layers (40 and 50, may be AIGaN/GaN as described in Ifl 1 ) formed on the 
undoped GaN layer (4) in a sandwich structure of upper and lower layers having an 
undoped GaN layer (5) interposed therebetween; a first GaN based layer (6 and 7) 
above the upper SPS layer (50); an n type GaN based layer (9) of the first GaN based 
layer; an active layer (1 1) formed on the n type GaN based layer; and a second GaN 
based layer (15) of p-GaN formed on the active layer. GaN layers (6 and 7) are 
considered integral because they are of the same material (layer 7 is grown on layer 6 
so even the lattice constants match) and of the same conductivity (layer 6 is undoped 
GaN, which is generally UID n-type, see Edmond US 6,800,876 col 7 In 24). 

14. Takashi does not specify that the GaN layer on the buffer layer is indium-doped, 
or that short period superlattice includes an indium-doped GaN layer interposed 
between the AIGaN/GaN layers. Instead Takashi uses undoped GaN layers. However, 
Koike teaches that when GaN is doped with indium, the layer will exhibit significantly 
good crystallinity and compensate for strains due to defects (col 22 In 60 - col 23 In 5). It 
would have been obvious to one of ordinary skill in the art at the time of the invention to 
use the teachings of Koike on the device of Takashi in order to reduce defects and 
produce a layer with good crystallinity. 
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1 5. Takashi also does not specify wherein the first n type GaN based layer (6) 
contains a high concentration of dopants and the n type GaN based layer (9) is a 
current leakage prevention layer. Koide teaches that the dopant concentration of the n+ 
GaN contact layer in an LED is more than 1x10^°/cm^(1|48) and the dopant 
concentration of the n-GaN clad layer is approximately 1x10^''/cm^ (1|48). It would have 
been obvious to one of ordinary skill in the art at the time of the invention to use these 
values since these values are well known in the art. The low dopant concentration is 
known and improves the band gap of the n- GaN clad layer (e.g. Hatano col 8 In 20 
describes dopant relationship to resistance in LEDs). The dopant concentration of the 
clad layer has lower conductivity and will therefore function as a current leakage 
prevention layer. 

1 6. Regarding claim 25 and 28, Takashi discloses the LED of claims 24 and 27, 
wherein the GaN buffer layer (2, 3 and 30) has a triple-structured AIGaN/lnGaN/GaN 
laminated (1152). 

1 7. Regarding claim 26, Takashi discloses the LED of claim 24, further comprising 
the undoped GaN layer (4), or the indium-doped layer (layer 4 doped as taught by 

Koike) on the GaN based buffer layer (2, 3 and 30). 

18. Regarding claims 29, Koide teaches that the dopant concentration of the n+ GaN 
contact layer in an LED is more than 1x10^®/cm^(1|48) and the dopant concentration of 
the n-GaN clad layer is approximately 1x10^^/cm^(1|48). 
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19. Claim 39 is rejected under 35 U.S.C. 103(a) as being unpatentable over Takashi, 
Kaneyama and Kolde, and further In view of Yuasa. Takashi, Kaneyama and Kolde 
discloses the method of claim 35, wherein the layers are grown to a 50-400A thickness 
(Takashi 1|34) at 800°C (1|70), but does not specify that the GaN buffer layer Is formed 
using MOCVD equipment in an atmosphere having H2 and N2 carrier gases supplied 
while having TMGa, TMIn, TMAI source gas Introduced and simultaneously having NH3 
gas Introduced. 

20. Yuasa teaches the formation of nitride films using MOCVD equipment at a 
growth temperature of 800°C (col 13 In 66) In an atmosphere of H2 and N2 carrier gases 
supplied while TMGa and NH3 are Introduced simultaneously (col 13 In 33). It would 
have been obvious to one of ordinary skill In the art at the time of the Invention to use 
the teachings of Yuasa since the teachings produce a nitride film with good growth 
efficiency relative to the material supply amount (col 10 In 20-23). 

Response to Arguments 

21 . Applicant's arguments with respect to claims 21 , 23-29, 31 , 33-36 and 38-40 
have been considered but are moot In view of the new ground(s) of rejection. 

Conclusion 

Any Inquiry concerning this communication or earlier communications from the 
examiner should be directed to JOHN C. INGHAM whose telephone number Is 
(571)272-8793. The examiner can normally be reached on M-F, 8am-5pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael Fahmy can be reached on (571) 272-1705. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Howard Weiss/ John C Ingham 

Primary Examiner Examiner 
Art Unit 2814 Art Unit 2814 

/J. C. I./ 

Examiner, Art Unit 2814 



